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l .  l n t r : o d u c t i o n

'Ihe rr,hite rhinoceros occul's in trvo srrhspecies, Ceralotheriu,ttt s. sintum ancl Cetato'

tlrcrtum. s. cottoni. The subspecies L'. s. si,nt,tnn rvas originallv spread south of Zamhezi

lir.er'. The populat.ion of that sonthenr u'hite rhirroceros is relatively' numerous. There
.u,ere counted about 3,020 individuals in eight Aflican countries in the year 1.980 and

the figures of this particular animal have tecorded an increase to the total of 3,.920

ildividuals irr the year 
'l {18,1 (Wusrnnx & Vrtsu 1985). On bhe contrary. it is necessary

tcr stress that the lortherl lr'hite rhinoceros (,'. s. cottoni', rvhich had been livirrg in Sudan,

trganda, CAR and Zaire, became rrearlv extinct. While there had been -100 northern

white rhi 'oceroses in Zairein 1980, Htr-rlrAN (1985) stated onl5' 13-15 indi' id*als i*

1g8.1. These 1:]- t5 animals in the National Park (laramba (Zafte) represented the last

compact gr"oup of Ceratothoiutn sittutn cottont in the free nature. \'lx GvscNcnnu

(tg8l) studied the ecology and behaviour of northern rvhite rhinoceros'n'ho had been

introdlcecl i1 the Murchinscrn }'alls Natiorul Park (Llganda). Soon after his field re-

search had been finished, all rhinoceroses of that, region ll'ere exteltninated bv rtrarotr-

ding soldiers.
Many southern white rhinocer:oses live in the zoological gardens of the rrorld. The

lorthern white rhinocerns has been only seldorn kept in some zoological gardens (17

anirnals o1 the v.hole in the year tf)8ti). The auirnals are mostly dispersed as individrrals,

except for the East Bohemian Zxrological (lardelr Dvflr Krilovd nad Labem {Czechoslo-
vakia), where the only group of I0 animals was kept in the time of the investigatiorr'

Tlr;ee young animals rvere born it Zcto f)vrlr Krilovd. In spite of such an undisputable

srrccess must be stated that the potentionality of the reprorlttction has not heen full-v

exer.ted. That is the reason for a research programme, a part of u'hich the ethological

research represents.

f f .  l l a te r i a l s  and  me thods

. The ethological investigations w-ere carried out in two groups of rvhite rhinoceros

in zoological garden f)vfrr Kr.rilovd. They \r,ere concentrated il particular on the animals

kept in groups. The behaviour of the animals kept separately is not the topic cf this

repoft.
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The group of noutheln white rhinocer'()$ ((-r. s. ' \[ntuttt) cor)sisted of f ive adrrlt irr<li-

viclrrals, olre bull and four co$,s. The hull rvas lf i, the' cows were l2-t6.years old \t-hile

the obse'vation was carried ottt. i\o calying fr6rn anv of this group had beel repolte'rl

t i l l  then. 3 "DAN" wes father of a calf that' had beerr kept $el)al 'ately rvith its

rnother',
The enclosule irr which these atrinrals *-ere 6bserved had an in'egulall'v oblong shape'

rna-\imum length tjO m, maximttrn breadth l? rn' bhe whole a't'ea was aborrt

960 m2.'

The group of rxrrther.n u'hite rhinoceros (0. s.cttttttni) "ott*]t;t"s 
of six adult itrdivi-

<luals, orre bull and firre cows. g "N-4S1r1,1,4i'**,. mother of ? "N'1S1" in t'his gt'otrp-

? 
,,NADI" had been showing the synrpkrms of total chronical disorder in the cotlrse

of our.bser'ati.n. r' the y".i" *rr"n tie observation u'as carried out the hull was 10,

the corvs f)- l4 years ota, wlttr the exception of f "N'4S1", rvtr-1 rr'as 6'

The enclosure for this grolrp was a-Is., of an irregularll' oblong shape' ma'timttnt

length 49.ir m, maximum bieadth 23 m, t'he whole area being 1100 rnz'

In both enclosures the rhir.roceroses hed free access to the rvater' The bulky forage

(green grass, hay) was given trvice 1 
day i-n the enclosures' In the evetring the rhino-

ceroses were admitted irito their pavilion, where the food concentra,tes (pellets and others)

and hay lvere prepared for them on t'he floor of separat'ed boxes'

The investigations uere carried oub from Mar; till september' i'e' in the rvarnr

rnonths, in lr,hich it was possible to leave the aninials out'side iII the enclosurtcs all day

long. The protocol 
"""ords^from 

the introductory observatlonl]n the year 1981 were not'

statistically evaluated, they were exploited o.iy t. a subsidiary nrat'erial for the dis-

;rrimination of various'trehavioural patterns t.rd th"i" categorization' rn the course

o{ ihe year 1982 the group c. s. sitttmt had been obser:r'ed 220 hours, i'e' 1100 animall

honrs, irr its enclosure. During the year 1983 the group of ().s'rotloni was observed

205 hours, i.e. 1230 animal/horrrs in its 
"rr"los.rre*under 

the same conditions as the

previous group. The data from these trvo years lvere summarized for the quantification'

The contact with these animals in 1984-1985 v'as not interrupted' but the work on

rhinoceroses rvas directed in a different u'ay'

The first steps of the three-year research u'ere deYoted to the distinction of different

t.rehavioural patteins and to their categorization. In the category of social behaviour

the behavioural elements were described as the entirety of particular movements' At

the dh,me time it was ne(lessary to record the reaction of other animals' i'e' t<l find the

consequences of the observeC tnovements. The interpretation of each social element

$.as based on the records of the reaction of other animals if suchan elentent

occured.

The protocol records from the two-vear'observation were summarized in the matrices'

The evaluation of these data aborrt both scantec groups started.with basic cornparlson

i' tables and graphs. The significance of differen-ces in the both dyadic ago'istic.and

affiliative relations u'as evaliated acc.rdi'g to the l-isher's test (Ao:uil l985)' which

is arralogous to the chi-square test'

The index of aggressivity in accordance u'ith CoULct\, (19?5) and Slcrrsen (1983)

u-as also used for evaluatiorr. of the agonistic behaviour' In the affiliative (cohesive)

behaviour the "attractiveness" of partners rvas evaltrated irl a rvay which is analogorts

to the index of aggressivitY'

I
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The resrrlts gailred according t<r follorving forrnulae

' \ o '  K O H .

dt- 'T- 
dncr 

Kol l  T KoI{ . '

rrhere Ag' is the surn of all aggressive act'ivities towards otber irninral'<

Ag is t'ber sum of all aggressive activitie's of gtottp membe'ru lldressed to the aninral

KOH' ls the sum of all affiliativc activities addressed to the animal

.KoH' . i s thesunto ta l la f f i l i a t i r ,eac t iv i t ies recorc lec l , inbe l ra r io r r ro f t | re t r r r ima l

rvi l l  be submitted to cri t ic ism irr the discusstotr '

\

threats (i- i i i):

(i) attacking by meaDs of clasl-ring hortts: ol)e allinral rvith lorvered head attacked the

. other and clashed hotns with it,. Irr some cases the attack was a'ccolnp&nied tr;r some

acousticdispla5ls(snorts,grou,l ing).S<rrrrepartial(intention),formsofthatattack
were recorded, to.r, i.r.r,irr! n""a a.cl body tcr*,rrd.- the dist.rbing animal; loweritrg

the head and exercising a few steps forwa'rd towards the other animal: the acoustic

displays during these'movern"nts. Ev"n these partial forms call freqtrently stop

theapproachof theotherarr imal . ( ) l , r ,nN-Surr f (19?5) interpret ,edt 'hehornclash
t'hreat as a "syrnholic" attack'

I I I .  l l esu l t s !

A- Agonistic llehaviotrt'

The activities of the agonistic

captivity in the zoological garden

Fig. 1. Snarl disPler,Y: the cou'

behaviour recorTled tlllder described conditi()trs of

t"f.",g"A in particular to t'he threats or defensive

=F

& rvith mouth opened lets out a loud roar'
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(i i)  threating b.y rnean,s of swinging the head and . iurrping rrp u' i th i ts forefect: the

anirual stood on all four feet, leaned dou'rr and irtrtred its head aside anrl s\\'un[l

srrddenly the hcad drawing rvith it a hig bow' fr'orn side to side. Irt sotne cases

cven the adrrl t  animal . jumped rrp a l i t t le only with i ts fore{eet artd perfolruecl

svuirrging the head, This activi ty u.as ob$erved evert in a calf  aged l5 davs u'hiclr

ruscd the thrr:at to6,a1ds the distrrrbitrg people. In adult aninials thc lterfot:trtattt't:
of that activit.r' rras recorded both tov'ards unkno$-ll people and other rhinocer<.rses.

( i i i )  snarl displa-v (as described by Orr.r:x-I irr lru l l r7i) :  the head $-as thrust fonvatds,

ear-" laid har'k, and mouth opened t,o let out a lorrd rasping roar: sotnetintes the

snarl r .r 'as coupled u-i th a feu. advarrcing step$. and occasional lv an advattcing stral ' l

er)ded in a clash of hor:ns ol a horrr pruddirrg gestrrre. The "throu' i l tg r i t t t  the head' '

rvas rnanv t inres observed as an intention form of that act ivi ty: the anirnal with

tbe head taken up alnrost horizontallv .with its rreck craned nrarkedly {oru'arrl and

u'ith ears laid back reacted to art apptoaching ltartner.
' fhere were recorded also other elenrents of agonist ic behaviour ( ir ' -r ' ) :

(ir') pressing: the anlmal pressed against another rhinoceros u'ith its bodyside or u'ith

its rreck and forehead irr suc'h situatiolls wherr t'he anirnal conpeted rrith another,/

others for the place of rest (shadow of shelter in hot da.].s), for forage <lr fol e"rclu-

sive contact' u'ith the partner'.

(t) attacking another anirnal with horn to bod.y Lrlorvs

Table 1. Agonistic behaviorrr
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Thefreqrtertcyof particular elenents of agonistic lrehaviorrr is shou.n irr Table l.
The nrost freqrrent activity u'a$ clashing horns arrd its partia,l forrns (irt{?;, of all aggres-
sive a<:ti'r'it'ies). Artother.' way of direct attack * horn to body blsru, - was often ob-
served, too {2 l tin of all aggressiv€t activities), but in none of the hroth groups aggressive
actir-ities resulting in a heavy injur;' of animal* rvas obsorved irr the coursc. of the obser-
I'ations. lt rvas possible to olrserve onlv sorne bleecling scratche..r orr the skirr of head
ar:ound the horn..r er.en after the heaviest conflicts. 'Ihe swinging head rvas observed
clrrite'ofteu with S "FAfIu', u-hereas il, rvas hardl-v ever otrserr-ed in other animals in
social cronflicts. Ifowever it occured in other animals as a leactiorr to the distrrrbiug
people' rvhicrh, of cotu:se, conld not be given in the Table I that irrclrrdes interindivi-
dual behariour onlv.

All animals in our investigations reacted to an attack, t,hreat of their: inientiorrs
rvith stopping, r'etreating,rr runni,rg au'a.v. llhe attacked anirnal offere<l man.y tirnes
resistance bv such intelactions as clashing honrs or pressing, trrrt the conflicts corrld
not be evaluated as t'rroll" or' "lost" because under our collditions in the errd it rr.as
the attacked auimal that had retreated. l'herefore it u.as necessarv t() u$e other rnethods
of evaluation that the simple cilassification acr<irding tcr the "score" of rvorr conflicts.

The result matrix of agonistic behaviour of the grorlp (.1, s. st:trtu,nr is given in the
'fable 2 and in Table 3 for the grorrp C" .s.cttttotti. lrr theser nratl ices activjt ies (i)-(v),
wer"e used as basis for follou'ing statistical treatruerrt, but, not that part of agolistic
behaviour that can be characterizecl as stopping or letleatilg of the attacked animal
follon.irrg irnrnediateh' or after a short perirrl after the rttack.

Table 2. Cera.trotheriunt t. simu.m -- agonistic behaviour

Agr:nistic beh aviour torrards othe.r anin,rls
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] 'r 'om trital recotdirrgs of agonistir,behaviorrr ruanifestatiorts le,snlts that the fre-
(lrrencv of srrch behaviorrr in both groups is almost the szrrne: {,}.7r-r <,f the element irr
au arrinral/horu'in the gxrup (;.,s, st 'rnu.nt and 0.l l l  of the elernerrt in ari aninral/horu,
i r r  the grr , r rp ( - .  .s .  r t i l t t t , t i .

l'urther', hv simple rtuurerical crrurparirrg it can be foutrd orrt that ; "FJ17"' is the
nrrrst a<:tir.e arrinral irr this respect in C. ̂ s. $irttuttr. and j "D,.1 ,Y" i-s the artimal towards
'n'hich the most agorlistic activities had treen ajnred at. Ar'ralogorrs rrith the grorrp f-,r. s.
t:ott,tni,? " !AN1,l1l " is the rnost active animal of t lre group a.nd bull again, j "SLiI)A N" .
is the arrimal torvards rvhicl.r most agonistic activit ies had hee,rr aiured at.
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'la.ble 3. Cerutothtriunr. s. (oitoni - ttgonistit' belraviour

-\gonistic hehaviour tol'a,rds other aninrals
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'Iotal

11 6va4ic relations lsllerolrs clifferences in rluantitv of attacks, threats atrd ftrr:ther

t, iernelt.r  of agorrist ic behaviour, through rvhich the al l imal inhihjts the parttrer 's

behaviour, 
".ribo 

fouttd, con{ieqtlentlv it can be asslluled by the rllel'e lltllilel'ical cont-

paring, that the aninal rvith higher: quantitv of such eletnettts is the clcnrinant alrinlai'
- 

Iri thi* $,ay of evaluation a certain "hierarchic" rattk order irr the glorrp call he ar'-

r.arrge<L llhis group "organiz.ation" derived frorn agottistic, behaviour evalrtatiou corrlcl

tre expressed in a graphic $'a)/: a cornparative siruple ladder irl (,'' s' sltit'Uttt gr()tlP, u'

trrcrre conl>licaterd structrrre u.ith a ferv feer-lbac,k loops irl the Ll. .s.tt:tt[ttttt'gr()llp.

ln evairrating t,he significfalrre ()f agonistic behaviottr differences in dt'adit' rerlatiotrs

kry I'isher's test (Tab. {. and 5) can be seen that not in all relations significant domittattce

of one anirnal over the other one carr he fourtd. ()n bhe other hand, howe\ret ' ,  '3 sigrl i f i -

t .ant clonrirra,nc,e relat iorrs orrt  of l-0 possihle in fhe grorrps 0. s..vi lruar arrd also H sigrr i f i -

:t'able 4. (ertttotheriunr. s. si.nt.uttt . estimation of dilferences in agotristic beha\'ioLrr in

clvaclic relaii<ins
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$ : significant; NS : notl-significant

P : 0'0000
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Iable 5. Cp,t*totherium s' eoiloni' - estirnation of differeuces ut
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agonistic behaviour in

dvarlic, rclations
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!'ig. 2. Aggressivitv
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index in all observecl ftnimals of the bot'h groups

EtEl c.,..otto,,r

carrt dominating relations ollt, of 1.5 possible dyadic relations iil the group ( ' 's' cottoni

can be found.:rn,,* ".,.rta 
be as*.,,rre.l that nr iloth groups t'hereis dominar.rce of some

co\r,s oYel. other corvs arnl ot". the hull. The highelst nirmber of submissive positious

can he fclund in hulls irr both grtrrrps, rnoreor.er the sick co\l- 
(..iv.,4 DI,' jtl the grotrp

Ll . s. cttttont helongs to thetn too'
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Aggressivitv index should evahlate participating of the anirnal in the corrl l icts irr
the grorrp and thus give the additiorral infonnation aborrt the positiotr of the anirnal
in its grotrp. ! ' ig. 2 includes all the observed animals of thc both gKlups. 'fhe highest
irrdex is given irr ? " NASt MA", t,he hoth brrl ls heing si,ttrated at the end of the serq trenr'r..

. 
tt. Affi l iative behayiour

The affiliative (cohesive) behaviour takes a marked part of ihe white rhino's be-
haviour irr captirity. The following activities lvere recorded:

(i) contacts rvit'h a partner b5' head:

* r:ubbing its head against another animal
- misirr€! the head of another animal with it's forehead
- touching and/or mbbing its horn against another animal
* putting its horn on another animal's body
- touching and/or rubbing its lips against another anirnal's bodv
- lying with its head on a flank of another lying animal
.- placing its head from hehind betw'een the hind legs of another standilg ot: sl<,rvh,

moving animal
* placing its head and neck on anothel animal

:

Fis. ;i. Putting horn on another animal's l"rody
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Pl*cing hea<l on the another ailimal:s trurr'h lrom ihe side
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( i i )  r ' o r r l a c t s  w i t l r  a  p a r i r l ( ' r ' l r y  I r o d . v
-  p ress i l rg  i t s  h i r rd  pa t t  to  a t to the t 'a r l i l na l

The fol low'ing actions \\-ere als() I 'ec(n-ded ( i i i -r ' ) :

( i i i )  a l lp roach i r rg  to  a r to t ,he l  an ima l

( i v )  f o l l o w i n g

(r,) l .r ' i rrg, starrdirg arrd u'alking side by side

Ilhinocenrses r i lade frerlrrentl l ,  lxrcl-1r contar:t  rvi th ortt :  artothel bv heatl  or l tort i .

; \ Iarr.y act ivi t iei-s are velv similar ' ,  lxru'cveL i t  is yrssi lr le to dist irrgrr ish thern a$ sir lgle

erlernentr i .  I . i rr  i rrstance, the touchirrg arrd/or rrrbbirrg-i ts-holr l  against anothel atr imal

is rrndoutrtecl lv ver' .v sirni lar to the putt ing-i ts-horrr on another art i tr lal 's bodv. Horvevet

rr.herr putt ing thc holn agairrst another animal (I- ig. 3) the active att irnal places

itself  rrpright kr the longitudinal a-\ is of i ts partner (1l-posttu. 'e), i t  leans i ts horrr against

i ts side, ther ey-e,q half closed. l lv touching ald/or rutrhirrg horrr the att irnal u-ipes i ts

horrr tenderl) 'against r-ariotts parts of the partrrer 's tr trnk, leg-s and head rT' i thorrt taki l lg

any pron()lrlrc'ed position in re$pect ttr the parttter's bod5t positiolt'

The toucl-ring-and/ot'r:uhtring lips against arrother: arlinla.l's bod;t r:art chattge into

"bit ing nff" the pattrrer ' 's skirr,  the arr irnal sal irates arnply and leaves rtet traces ott

the par:trrer 's skin. Touching, rrrbtr ir ig arrd "bit ing off" is directed tov'ards the l ial t ,ner's
trrrnk arrrf  tegs l fhe torrching rvith closecl l ips another arr irnal 's f larrk bv adrr l t  animals

is r-ery sirnilar to the ntot,ious of the calr.es to their mother's rrdder and perltaps shorrlcl

tre categorized sellalate) v.
The lving-n' i th-head-orr-f lank of arrother lving arr inral tvas fr:ecluetl t lv obselved irr

the r,alt  that u'as kt 'pt r l i th i ts rrrother in a separate enclosute The occut 'etrce of the

merrt ioned elernerrt in adult co.l \ 's can tre derived from such arr infanti le trehaviour' .

The placing-head-and-rreck on another animal rvas performed from the side or

f ronr the back tou'ards the lving or standing anirnal,  l t  can fol lorr after other act ivi t ies

or he el ici ted trv anothe'r:  animal h-v lrrrshing i ts hind part rrndel the partnerrs head rvhen

retreatirrg. After putt ing the head, rvipi lg the chin alrd the throat against the l lat ' tner's

back sometime$ alr attenrpt to rnount the llartrrer's trtrnk rvith t,he frortt legs appears.

After srrch an attenrpt irr t,he irrteraction betrr,een the colvs, lhe lorver anitnal fotru'ards

a fen- stel ls forr.vard and prevents so rnoturt ing of the other atr irnal orr i ts back. l-r t  some.

situations everr alr aggressive lrranifestatiorr (protest) followecl after placing the hearl:

r in the anirrtal ' -s hack: snarl ir lg against the fetnale, r 'oarirtg against the rnale'

Flom the (:oltacts s' i th the paltner b.v trod; ' ,  orr ly plessirtg-hind-palt (F' ig. i :)

corr ld tre obselved, when lyirrg or stalrding anirnal leaned i ts hindqrrar:ters agairrst the

tnurk or hindquarters of t l -re other' lving or standing atr irnal ( ' l ' -  or [ ,- lxrstule). I t  is

possitr let,o dc:r ' ive i t  fronr the infanti le behaviour, i t  being otherrvise a <iuite c(l lnl l lot l

element in a serveral days old calf  that after havirrg treerr disttrrbed by a lnatt t 'etreats

for fear tou"ards i ts nrother: leaning agairrst her tr-v i ts hind part.  Tact, i le contacts tv

rrrtrbiug i ts side against that of the other irr  passing as described try ()u'r lx-Srrt ' r l t  ( l f)7ir)

r l 'elc. not rccolded. Srrch an ac,t ivi ty is obviorrsly dist irrct ly dist irrguishable in -nature

cr-rrrdit iorrs, uhereas in the uri l ieu of euclctsules and stables carttrot be dist inguished fr:orn

other hodl 'contacts due to rather l i t t le room. Neithel colnuron l .ving could tre <lrranti-

f icated that occrrred previouslv irr  t l ie group C. s. cottort i .  The animals rrere lyirrg orr

the sarrd irr thtt ir  enclosrrre ( i .e. orr the soft grrrund) arrd in windy rveather orr t l re lee-

l 'alcl  or in the stable irr grrrrr l ts, plessed in variorrs \rays agaitt t i t  each other, u' i thotrt
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respeciing individual distances. Srreh a grotrp l.ving differs.substantiallv frorn the l;rirrg

si<le by side of the t 'no anintals whe. the,rti., iulrt luu with their heads a^d t.u'k axis

iri one direction, with the distanc'e ranging 0- I rn apart frottt erach other'

Thertr are t,*'o te.{ult ntatrices fo' u}filiubi-'t' hehaviorrr set up fronr the basic ta}'rles

fOl each grorrp o{ anirnals. The firut rnatriri inclucles only affiiliativc contac'ts }r'y head

e u r c l b o d l , a s w e l l a s a c t ' i v e m a i n t ' a i n i n g o f c o t r t a c t s s ' i t h t h e p a r t ' I ) e r ( i - i v ) ' i n t h e
serorr.cl oner there are also both tvirrg and starrding arrrl r.r 'alkirrg side hv sicle (i-v) itr-

clucled, The basic tables and all the fottr matrices*that sen'ed as the basis for thtr sta-

ti-stical ervalrration ar:e given itr another r:eport (l\'ltxrrt'tt:'t- ltf8ti) 
'fh{r freclttetrcv of

elerneuts of affi l iative behaviour i" *horv,t in Table (i '  I 'rom total recordings ot

affi l iative behaviortr fo' lkrws that the total f letlrrencl'of such}ehaViortr iD troth gl.oups

is quite differerrt: 0.?it of the element in un *, ' | irnulfh,r,rr i,r the grc'up c' 'v 'r irrir l l  and

0.1i of the elernent in atr animal/hciur in tht

.rta*ding a'cr u-arki'g side by -i,r" t,,g{li.:'{n"";,'i,,,]iill:i::,"tl"-"11'll':fi,i:'"ll''it
is irtelevarrt to ttrat in "rS/.E/" attd "ZALIRA" '

L
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SASA ZAMEA

o l

! E ; j
Fig. 6" Mutrral preference of ",S;4F.4" atd, ''ZAtrI BA" in the group d. s. simutt

J E ; E

1 2  3 4
NOIA

1 2
NASI

1 Nasima 3 Nola 5 Sudan

6 Netari4 Nadi

l'ig. ?. l\{utual prelerence of tn-o couples in the group C. e.eattoni,

Also irr the group C . s. cottorti a celtain mut'ual pr:eference in the dyads "I:E^S'-J.H1" -'

"NADI" arrd "-Nz{lY" - "NOLA" occttred (Fig. 7).

\4rhen evaluating the mutual pxrviding affiliative aciivities it can he seert that irr

the group C. s. sirnum the female "FAII"' is the most active animal u'hile the fertlalt'

"SML"IDLA" sholvs the lorvest frequency. J3;r setting up a laddet of the addresses of

2  Nas i

N E S A R I NADI
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the affiliative activite$, the serluence, ".\'7S1" - "ZAMIJA" - "FAI'1"' - "8-MtlI)-

l,A" ^ "-l)j.\]!-r can be seen with the only feedback loop x'heu "SMADI'A" seems

t,q be r:nore attract,ice for' *'^Sr{Sl-". As it cau be seerr front the Tahle T, the di{fererrces in

the attractivitv of the single arrimal*s is signifrlcant. f,he attractivitSr ladder naturallv

cliffers frr.rrn the index lank of the animals in the group (Table 8) which is ",S,4S,4" -

",ZAiI[BA" _""SMLiD[,A" - "7'AI'11') * ' 'DAT;'1 .

l'a.lrle ?, Ceratathcr,ium .-q. tirnutn - giqnificance of dillerences in affiliative behaviour in

dvadic relat'ions

all affiliative activities

and actions [i-vl

[ i - i t ]

:$
"S.4S,1" *. ,ZAtr[BA"

+ "FAIT"
* . ,SMUDLA,.
e "DAN"

P : 0.152
F :0 .0000
P : 0.0097
p : 0.001?

p : (1.0000
p :0 .0000
P :0 .0059
P : 0.0017

S
s

S

s
s
ti

s
,'ZAMBA" I_

€
,,FAIT"
,,SMADLA''
, ,DAN' '

p : 0.00fJ0

F :0 .0000
p : 0.16ri

P:  0 '0000
p :0 .0000
P : 0.0019

s
S

il

N

S
s

,,TAIT" n "ErI(if)LA"
* " D A N "

F :0 .000+
P : 0.0001

P : 0.0000
p -_ 0.0000

ll

S
S
s

, 'SM(TDLI' +.,DAN', P : 0.000r P : 0.0000S

S : significant. The anou- indicates the more attractive part'ne.r.

Table iJ. Attractivitv r.alues index

C eratotheriun. s. sitn urn' C eratotheriu'm s. t ottoni'

"sisl"
,.ZA]IBA"
"Sar(.iDLA''
.. FAIT"
' 'r l1' ' ' '

().iL't2

(-).521
0.{61
0.339
t).2.11.

",\'',4.qL11,{'''-\,-or,{"
"'t'tsl{RI''
''.Y;{DI"
".srrlrro"'
''-t',181"

0.723
g.i{t?
0.500
{t.++2
0.366
0.36i)

Irr the group (-'. .s.roltttni the most active aninral irr providirtg affiliative activities

lrrcrvecl to be the bull "iSlrl)1.&"', the lorrest frequency shou'ed the corv "NO['4".
lJv rrtrnrerical evaluation of the addressees of affiliative activities the female "NASIMA"
u'ith tiJ recorded actir.ities and acts direcbed t=owards her is leading, follou'ed by the

bull "^S[lD-4f" u'ith 2ti recordirrgs arrd then hy a r.luster of the aIrimals "NOLA"
(1L|), "-lf/r l" (18), "NESARI" (18) and "jy*-C^\'I" (18). \4'"e did not rnanage to prove

a d.irect connection (coherence) hetq'een providing and accepting affiliative behaviorrr

a<:tir.ities in anv group.
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Tahle 9, L'eratot.he.rium s. cottoni.-- significance of dif{erencps in affiliative behar-i'rtrr irr

dyadi<r relations

Orrly {ive or f()ttr l:elati()tr-q orrt of 
'l-o 

dvadic telabiorls in the grrl.rll C ' s' cttlktni shou'ctl

h . l r s e l e c t e r l p - _ 0 . 0 l l t , h a t o n e a t l i m a l i s s i g r r i f i c a r r t , l y r n t l r e a t t r a c t i r ' e f o r i t , - s p a r t t t t : t ' -
It is obvious that in this case erly trying to arratrge a single altirnal attractivit'y irrto a

ladder,wil l  be of . '  rrse. Nlore pr.rtorint 'ed p.sit ic ' , i  hu' n"l-v the c.w " 'V'4N1'111" uit l t

threc r,elations, lr,her.e she 1lr<rves to btl a significatrtly nrore attractivr: artirnal for ltt'r

u^t l i"T;"; ,  
e'arrrat irrg aff i l iat i 'e behaviorrr:  b;r rneaus uf t '1". attract ivi tv irrclex ( ' falr l t ' )

the fernale ,,NASL,+, ' tA" stattds on the top ,, f  t l re 
-rt 'h-ole 

-{ct l trer)ce' In thi '  t '< 'r t-

.ect i . '  must he 're.t i . .ecl that "- l : l f i /  MA'i  is the only fernale that bears the t 'al ' t 's '

Attraeti ' i ty i .dex ' f  , ,NASlMA" is the highestof al i thr: observed a' ir 'als i t t  l rot lr

gr.oupri. The b[]l "l'f,'Dl5" is s[ppressed tJ-tn" last trrtt one place' The lou-est Plat'''

in this L,valtratiorr took "Nl^r/" who \r'as si\ Jrears old, i'e' ott the edge bettl:cct'tt tr

subarlrrlt and adrrlt animal in the period of observatrce'

all affiliaiive activities

and actions fi--v'l

[i --ivl

"i'-,{5/,ll :{'' + " N E SARI'
+ "-l'-4S1"
- ' ' J ' 'OLA"
+ " N A D I "
- "Btir lN"

p : 0.1(x)ll
p : {r.2??1)
p : 0.ir)02
p : t),0l.tti

P: {)^11(X-X)

F : 0.011:]

P =: tl.25S('

P : 0.i(10()

P : 0'01+i

P : 0-()()(x)

S
NS
NS
.q
\

\
N S
N S
s

S

"-iIE^S.4.R1" -
+

"l'^4.SI"
"NOLA', '

"NlD,I"

"^S[-:r,{}'"'

p : t).500(r
p : 0.21-t83
p : r).3400
p : 0.5002

p : 0.rrtXl(l
p : t).2{liJJ
p : 0.23i l l
p :  0. io()0

IiS
N.S
NS
NS

)is
N S

Nl.

NS

"'Nl^t1' ' + "N()LA"
+  " N A D I "
+ "SI'rll.{-tr 

''

p : t).09r)4
P : 0.2428
P : 0.003ir

p : 0.0Jtrir

P : 0'2+21'
p : rr.(x)li..r

t\

-NS
ii

NS
NS
S

"NOLA' ' +  " N A D I "
+ "StIDl.\''

p : 0.283ir

P : 0.500[]
P : 0.2Elil
p : (t.5f)0.3

NS
NS

N S

NS

. , N A D I ' + ''StIDC.l[" P : t)'19?ir P : r l-1t)7;

S: significant; NS : non.significarrt; Tlre arro.tv irrdicates t'Ire rnore attrtctir.e })attl)(.1 .

tY .  D i sc t l ss ion  and  co l l  1 ' l 115 ip r t s

A. Agonistic behaviorrr

\,rar.iabilitv <-rf the observecl a,gonistic behaviour in the zoologicral gal'delr docs ttot

include a scale of activities arrd actions during the encounter of t{'o alpha-nrales lt is

clue to the fact that according to the accepted measrrres irr arrailgirlg the brereding gr()rrPs

there rva-q ahvalzs otllv one male in a grotlp of atlinrals'
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Dehaviortr ' clashing hprtts'

Tlre n1ost frerlrrerttlv otrs' even if lortd st'r'okes t.^tt,:"

is in Jact harmless rrot only 1. lreerr descriherl ye't rlr t'ne

heard' Threatirrg bY rnearts

' imes'

trsetl bY 0wr'lx-Surtn 197i1

,1 .r'eaker adult animal use'

cou'against a trull '  The roa

t*t*ti""t in the (ireater I

trrsks in the (ireater Indi

eleruent, because disPlaYir

b-ol ,1urt1, arlimal sPecie's' I

iurtu. fot that reason the

rhirto's behaviour catr onlr

The surtmaries o{ agc

atrimals form dYadic rela

rvas described bY Owns

become-q Prevaleut on itt

siturrltaneouslv' The beta

There ar:e manv differer

cortrtt'el one another' Th

ever nttder caPtivitv cor

the other atld even ove

I)ue to the fact th

considert'ed the most ir

tentiotr rras given to d'

attitude corrcludes tha

shcx'thand t'errn in sl'ttr

i: tr"tleert tw. alrinrals r

*
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that the domittance refers to ihe arrimal u,ho per{orulft more threats in a givelr dyade
than its parlrrer and who is more avoided hy his partner than it avoids its dyadic
partrrer'. I)rlwsrtinv (1982) indicates that thc furrdantental eleiment in arrd tlasjs frrr
the definition of dominartce is a stable asvrrrmebry in the agonistic behaviorrr of trvo <ll'
rrrorcatrimals. Asimple attitude towards social dominance maintain e.g. FJr.:rr,n.rHz rt:
Zsnu (1f182) who take fol ploved that the dominarrce is present rthenever tlre hehaviour
of one animal is inhibited in another alirnal's presence.

.Holr's1'gr" nearly all given authors (Rou.nr-l 1966, 1974, Dnac 1977, l)nwsnr.inv
1982) indicate that suboldirrated animals can play greater part thari domirrant anirnals
in rletermination of the relation "domirranr.e - submissivity". Rou'nlr- (19?-1) n'herr
leflecting about hierarchy takes the ternr "srrhurissivity hierarchv" for lnuch mor.e
descriptive than "dorninance hierarchv". Dr:ac (tg??) defines as subor.dinatecl in rela-
tioDs between tu'o partners the anirnal whose behaviour is limited by another animal
and v'ho - last but rrot least - displa-vs srrhmissivit.v.

If rve take in account only rnore simple vieu'on social dorninance that results from
evaluating the superioritv of one animal over: the other, rve hal'e managed to prove
existence of numerous social dominance relatious in both of our groups. However if
rve take in account behaviour of the "subordirrated" animal, too, ihere is stjll a question
left if it really is possible to er.aluate "subnrission" 1y11ly from the fact that the animal
who had been attacked always retreated in the end. f assume that iL $'e speak about
dominance of a female ovel' other females or e\ren o\:er a male ir this particular case in
trr'o grotrps of white rhinoceros being observed, this expression orr descriptive level could
be used as a,n empirically verified term only. ft rnust be stressed that the "domin&nce"
is only an artifact caused by an ururatural accumulatilrg of the animals on a lirnited
area and it is not a true social dominance.

The attempts to evaluate mrttual aggressivitv of the aninrals bv means of some of
the index rnethods have deep roots in ethology (see e.g. Scnnrx & F'ounulNN lgbb).
lndex calculations can be very simple or - orr the c,ontrar.y * elegant nathematic.
fotmulae can be used. The dorninance indexes in calculation of v'hich not only aggres-
sive activities of the animals are calctrlated, but v'here elements of submissive behaviour
ale also included into evaluation are interesting and ob.r'iously also more objective. Such
evalnatiotr by means of dorninance indexes can be found e.g. in Z:vwln & Mrcrur,tr-
(1986) and can give a true picture of rank order (ordinal rank) and also detennjne the
degree or extent to r.vhich the higher-ranking arrirnal dominates or-er the next los,er.-
ranking arrimal (carditral rauk) arrd in the same tirne con.espond u'ith fight interactiorr
rtratr:ices. However sitrce jn both groups of rrhite rlrinoceros there are irrstifiable
doubts about possibilit5r of eyaluatir)g the regrrlar.retreat of the anirnal being attackecl
as a submissive treha,r'iour', this or similar procedure cannot be used for er-aluatirrg of
their social lelations. Therefore the most simple possible fonnula fot reachirrg rggt'"r-
sivit.lz index tras plrr?osely used.

The results giver in l'ig. 2 shou, follorviug:
-- The both brrlls in the tn'o groups had the lowest index, their "r?nk" rvas the loq'est

of all arlimals. Iloth nales in both groups are the most fr.ecluent object of aggressive
activities. lfence the social stress of both males incorporate.d into groups is high.
ln this eonnectiort let us urentioll that the behavjour <lf a treta-male in free natrri'e,
u'hose behaviour is inhibited by the preserrce of the alpha-male in the ar.ea, suppresses
the reproduction abil it ies irr such au extent that, T,ntir:-uour (lg??) marked the
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lxtta rnales trs $ocial ca-qttates- 'fhere is ar1 opel] qrreritioll left: to rvhat extent strclr

ve.rv fr.equent aggressive activities of females t'orvards the male form a social -qt'rejis

that slpresses reproductiou ahilities of the urales' I suppose ihat t'he unn&ttlral p()-

sition of the males in the group of aninrals on a lirnited area of enclosures u'ill haYe

e negative influence 0n abilities and willilgness of the males to rnate-

* .Ihe thi.d aninal from the end of the ladder with a lorv index, a cow' was ill at, the

time of the irrvestigation. Its position was comparable u'ith th.e positione of the bulls'

- The o'ly cou. nvhiih produ"i 
".lo*s 

hea4ed by all rneans all the anim*ls take' in

this account.
* The cou,s u,ithorrt reproduction actiyit.v (all the other:s) form a cluster $-ithout attv

significant differetrces in this account.

It is necessar:y to exercise a crertain reserve in the interpretation of this figure.

nevertheless it is evident that the behaviour and the position of the colv with repro-

tluction activity, the behaviotrr and bhe position of the cows rtithout reprodtrction ac-

tivity and the behaviour atrd the position of lrulls were different' Further reason f<rr

srrch a cautious attitude to the n*"d 
"ggr"**ivity 

index is the fact that the fank of

animals gaine.d by means of this index i.q not irt cornpliance u'ith the dates of the Tftbles {

and ir, i.e. rvith the evalrratiol by mealls of the cliffererrc'es in agonistic behaviour: itr

dy-adic relations. {11y*-at it pr.vi4es sonre helpful clates {or evalrration of s.<'ial stress

in the animals,

l l .  Aff i l iat ir-e behaviottr '

.l.l-re hehaviorrr that is rlesclibed as affiliative in this relx)rt q''as alsti recorded b1'

Ou'rN-.Slrtrn ( l9?;-r) in u'hite rhittctceros in free tlattlre- He describes follorving aetivities

and arts: grazing side b-V side fqr se\ieral r l i t r t t tes: moving of tnrrt  arr i l rals side b.-v side:

r,rrbtr ing ihe heacl againsi other arr imal 's lxrr lv: rubbi[g i ts sideagainst that of t l re other

ir,  passirrg: lying together rthert a close tnttrpatr iotr Ia1'r lon'n alntost torrchirrg; parl t i t lg

s,, ,- ,rr<i u*i I  . .  e-spressi6n gf the c' f fort to colne l leal 'et ' i  tnoving tou'alds arrother individual

fol restor. ing close spacir.rg. when cqntpating l ' i t ,h this i t iventary of aff i l iat ive behaviour'

the jnr,entary of affiliative behaviour r'[:lx)r'ted in the cal.rti|e::hittoceros",t *"ttttt* 1() trr'

rnrr.h r: icher. \ \ ' i thoLrt changirrg an1:-thirrg ir l  this eYalnatiot l  a strpposed ob,iett iol t  cat l

be accepted, that r-arious,vi-V*-of t i rrrching the bcad ar)d hol ' t l  ctrtr lr l  t te trV another'otr-

-servel ' i t rcludecl ir t to one g"rt,r ." gl() l . lP. Ou the other harrd, hot 'ever' ,  the totrchirtg and/or

nrl .r tr irrg l ips against u, l . ih". ul i int. i .  bcxlv passing et 'en irrto."bit i i lg" the partnt 'r 's

skirr rvi th l ips, has rrndortbtecl l .rr  Iutrch eorl lnlou u-i th mttt t tal  clearr irrg aud bit ing otrt

the l-Lair, thal H,rssnxsHR6 (l !|T l ) r:eplr:ts in all perissorlactvls frcltl the faDrilv F)t1uidae.

lilris gestrrre in the Erlui]Lze is nlrstlv strperfic'ial, llqt it is oftert a thorough llrocedrtte

trei.g"lrade on all places of the body rrhere tlrc anirual cauttot reach \-ith its orvtr teeth

i' (,li'apt zebras a1d all h6t'ses s'heri the.v are changirrg tlie lrair: fr:oDr the }'iuter hair

t .  the s.urmer.hair.  As t l .re s'hite rhinoceros has rrcarlv bare skit t ,  sr.rch bit i rrg has lost

i ts or. igirral bir-,krgical frruct ion aud has been rrsed in social behaviorrr orr lv.

I f  the frtqrrenr.,g of the recor:ded aff i l iated behaviortr i t t  rhirtocetos is higher than i t

is cnlnrn6tr j t t  art imals l iving in free ttatt t t 'e, cartnot he deter:tnined' i ' l$ ' l rX-SUl' t .n (19751

had been olrservirtg a d-r:acl"e ('ow'-c()\r' for: tll horrrs, i'e iili anirnal/horrrs attd fourtd ortt

- [  tact i le corttacts, u,hich rc.p, 'cserrts 0, l l  tr f  the elenrettt  per 1 art ir lal /horrr '  Irr  the grnrt lr

{1 .  s. sirt tu, i l t  (} , . l ( j  tact i lel  cclrtacts per: 1 anirnal/ lxrur $'ere ascertait led. }Io\vever' .  j t  can-
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not be deberrnined. if we' havtr fottttd an irtcrease or decrease of affiliative behaviour

frerl lerrce, irr the animals kept, irr captivity, hecartse ottl cotrtpel' i trg was dorre with orl lv

oile dvade co\rr-cow. lioursl,r (1!)ti?) compared trehaviortr of a x'ild arld a caged hab<xrn

group ancl forrrrd out, that in the caged gr'oup thore were sonle changes in affiliatil'er

(fricn{ly) behaviolr: ttluch rugre prongunced tharr the c}ranges irl "approach-retreat

f6.[4yiry1;1,r' into rvhic]r the arrt,hor i lrcluded aggressiYe hehaviotrr too lrt the grorrp

of caged bahootrs all fornrs of tactile colltact.q wit'h friencllV meat)itrg were rnuch ll]ore

frerlu-j't. The.nl-V e-xr:epti'tt was gt<xtnrit-tg that'!vas - .iust o. the c.ntra'y - Illol'e

fr.eclrre't ir free l ivi 'g inima]s. A' an"lol .,rrs collcl lrsion in 'hiutlcet'os corrld ttot he

clrarvrt.
A very striking featru,e irt the grerup a. s. sinturn rtas a long-terrn botld hetrveen t'he

cou,sSlS,4 k7,AXIBA.Ll thegrrropf , ' .  's . t r t lon j  acer ta i t r t 'endencyto lvardsmutual

prefere.ce occured too. The .,...I,r"o"" of interi'dividual associati'e b.rrds betu'een

ad.lt animals has been described in the horses (Tvr,nn l!)72. Ansrtr,l) & {lR'ASsLr

1gg2), domestic cattte a$d African cattle zebu (slurn'rrrs t9?(i, Il'orNHARl)r & liEIN-

ilARDT lt)Bt). These associatic)r)s crall occur hoth betu'eeu lelative and nort-relative herd

ulembers. Certain familv bcurds between blat'k rhirroceros described ScunNr<nr &

st,lrnNr<nr-Hlil-r,tc}lR trrrogl. They u'ere-based oli the relations between motheT arld

aclult deseendants. Howevel three cases of trvo bulls rvho made a "soctial grotrP" tnoving

and grazing togethel were observed [oo. The association of males reminds rather of

o ,o.Ll orfa'izati<ro of s*ch animal species where males fo'. bachelor grotlps'

stratification of the affiliative acitivites in the group is a kind of eviderrce atrout

the relatioDs in this group. Iiorvnll & ot sos (19ti3) cnncentrated their sttrdy of the

behaviorrr irr morrkeys Hruthrttcehus'ptrtas tttt the analysis of mutual approaching of

the anima,ls: I'ho is approaching to u,hom and rrho is approached' This simple measure-

rnent shorvecl the relatiins betuierr individrrals und 
"ot'ld 

be used to describe the social

olganization of the grolrp. The other soulces of the information onl.y drrplicated the

basic description. Howerier. the analysis of the affiliative behaviour of the rhinoceros

clo .ot allou.to 'rake unambiguorrs ctnclusions. ll,anking the anin-rals accorditrg to the

index "treiilg aPproached": "allproachiDg" (attractivity index) indicates ottlv a cerlain

sexual dimorphism in behaviorirthat is e-xpfessed in the group of southcfn lhinocertrs

tn()re e-\pressjygly thail in the rrorthern thinoc'eros group' The anal.ltsis of the affiliative

treha.i,iour has brouglrt iinpottaDt informatiott, [6s'sver, it is not deciding for the inter-

pretation of the hasic social relations in the gloups This {act is based particularly on

the r:esult of the evaluating: in spite of ,r.irtg"."r'"r*l'wavs of evaluating the alfiliative

behavi'.r i' the group of 
"so'thJrn 

r:hi'ocer:os, u'e .rtly "s'cceeded in proving tbat the

fenrales ,,f"4s/" and. "zAtwBA" tal<e stabile lea<ling position in the $olrp' anrl the

urale,..f)r{if" is in the end of the rank. As the most,srib-staucial conclusitln fot the

eYalrration of the group of northern rhinoceros can be accepted the fact that "'Ml rS1lll '

the onl5, female that bears the calves, is the most attractive partDer f<-rr all grortp tnem-

bers.

C. Social behaviour as a u'hole

social behaviour of the both rhinoceros groups $,as very-strongly marked by ac-

cunrulating of the anirnals on a limited *t"" Jf thi enclosure. Fl-l'r'r (l 905), Her'r' et al'

(1965), Rorvnlr, (196?), (i, lntr,,r 'x (1968), Ar':xexlron & Rorn (1'9?1) devoted their
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attelrt ion to t ,he di{ferences bctr,recrr ther anintals trehatiorrr in large ettclo$ttt 'es and l i t t l t :

i'nges. The givelr lvorks (ot't'esp()ncl in the fact Lhat, irr captivit.v t>t' itt stltaller fi)cllrl$ Lhe

r r r  r r t  r ra l  aggress i  v i t y  i s  i t r t ' reas i r rg .

f t  is reported even t lrranti tat ive grou'th of aff i l iat ivc, (fr iendly) behar. ir tur ([ l ,r tr l  or,r,

I1 | tJ71 .  1h" ' ' " fon ' the  h ie la r t ' l r v  s t l r rc t r r re  o f  g r r r r rPs  is  ver ' \ '  J ) r ( )n ( ) r l l t ( ' cd .  The < thse lva t io t t

irr the txrth rhinocenrs gr'()rr[)$ gai'e similar] r(],slrlts. Agglessive clashes hetrvelen attimals

restr l ted irr forrning an artef icial r ,kxninanc'e of some anirnals ovet ' t t ther individuals

:+o nuth that they formed appeararrce of a certain "hier:ar:chy". Sjuch a hielarchy can

tre also eriprrcted according to sorne rtsrrlts in evaluating of affiliatir-e hehat'iottr.

Horvsl'o1' the sharpilrg of the social relations in the r:hinocerori grouP is hardl.v everl

strikirrg for a comrnolr olrserver'. In a five-nrernLrer'-group C. s. st.rtr.ttrtt total 82-l anta-

gr.rrr ist ic act ivi t ies during 220 hours u'as <)bserved, i .c. ahout 3.?ri  agoni.st ic act ivi tes

iu an hour, rvhich represents aborrt 0.?c activi ty per one aninral/hour' .  In this c(rfr lrec-

tior-r it mav be rrierrti<.rrred that e.g. ('11r1.1oN-BRirK et al. ( l9?ti) who crtrtcetrtrated t'hem-

seh'es on the aggressir.'e activitv in theferal horses reported 1.88 agonistic ar:tivities

per olle animal/hour. \lrherr courparerl 'ivith feral horses, the rhirroceros gtouP$ $hows

trvo and a half tir-nes ferver agonistic activities. The gir.en nuiltbers shorv that frorn the

yxrint o{i view <.rf a short-term observer arrd eten from t,he poillt of vieu'of a colnuloll

ar:tir.ity in a zoological garden there is hardlv arr.vthing special goirtg ort in the rhino-

leros enclt)snres. Hou.'ever, the repr:odrrr:tion rate of such aninrals is - brrt for tlue ex-

freption * zer:o.
'fhe captive anirnals are undet influence of numelous stre$sors. L-or the thinot'elo-<

living in the described conditions it replesents rnostly a cr()nstant visttal contact rvith

tlre partners and necessitv to react to their behaviour, reduc'ed distance betu'eerl indi-

riduals and no possibilit;z to leave the area govenred by a sttonget itrdividual' A lot

of 1>ages have treen filled rvilh cleso'iption of the influeuce of a social stress <lIr the

animal 'sorganisut. Hor.vever, therc' i-q no doubt that a certaitr  lervel of stress bekngst<r

the life and the u'ild aninrals ale already ph,vkrgeneticallv adapted to a particular stres-q

level. An irnportant 1:ar"t iri crffect of stress also trllays the atrintal's individrralit-v, the

habits and abilitv of the urirrrals to adapt themse.h'es. 'Ihe basic criterion for the

"bearat-rle" r'aie of the stress can only be the lepr:odrrctiotr of the anin-rals. J.udging

aftel therate of replodrrctiori r.rf these anirnals, it is lrecessar'\i to evalmatethe influence
'r l f  

social stress, too. 'Tlr is rr-as also ther reasor for carrying out sotl le changes attd tratts-

fers irr the zoological galcleu in l)r-fu'  Krr i lovd.

S  u n t t n a l v

The social behaviour in a group of southern s'hite rhinoceros (Ceratothet'iuttt ,t. sinturn) and itr
.a grorlp of nothern *'hite r:hinocetos (Ceratotlrct'iunt. s. cottorui) rlas investigated in their enclosures

in a zoological garden. The possible inflrrerrce o{ limited areas in captivitl'on belraviour and repro'

tluction in rvhite rhinoceros was discnssed.
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